Background: Although a core element in patient care the trajectory of empathy during undergraduate medical education remains unclear. Empathy is generally regarded as comprising an affective capacity: the ability to be sensitive to and concerned for, another and a cognitive capacity: the ability to understand and appreciate the other person's perspective. The authors investigated whether final year undergraduate students recorded lower levels of empathy than their first year counterparts, and whether male and female students differed in this respect. Methods: Between September 2013 and June 2014 an online questionnaire survey was administered to 15 UK, and 2 international medical schools. Participating schools provided both 5-6 year standard courses and 4 year accelerated graduate entry courses. The survey incorporated the Jefferson Scale of Empathy-Student Version (JSE-S) and Davis's Interpersonal Reactivity Index (IRI), both widely used to measure medical student empathy. Participation was voluntary. Chi squared tests were used to test for differences in biographical characteristics of student groups. Multiple linear regression analyses, in which predictor variables were year of course (first/final); sex; type of course and broad socioeconomic group were used to compare empathy scores. Results: Five medical schools (4 in the UK, 1 in New Zealand) achieved average response rates of 55 % (n = 652) among students starting their course and 48 % (n = 487) among final year students. These schools formed the High Response Rate Group. The remaining 12 medical schools recorded lower response rates of 24.0 % and 15.2 % among first and final year students respectively. These schools formed the Lower Response Rate Group. For both male and female students in both groups of schools no significant differences in any empathy scores were found between students starting and approaching the end of their course. Gender was found to significantly predict empathy scores, with females scoring higher than males. Conclusions: Participant male and female medical students approaching the end of their undergraduate education, did not record lower levels of empathy, compared to those at the beginning of their course. Questions remain concerning the trajectory of empathy after qualification and how best to support it through the pressures of starting out in medical practice.
Background
The Francis Report on a failing hospital in the United Kingdom highlighted the importance of empathy to patient care [1] . Doctors' empathy may influence clinical outcomes by facilitating trust and openness, more accurate diagnosis, shared decision making and adherence to medical recommendations [2] [3] [4] . Patients report higher levels of satisfaction, comfort and self-efficacy when they perceive a doctor to be more empathetic [5] [6] [7] [8] . Studies have also found beneficial associations between physician empathy and physiological outcomes [9] [10] [11] [12] .
Empathy has been described as a multi-dimensional construct, comprising two main domains: an affective capacity to be sensitive to and concerned for another person; and a cognitive capacity to understand and appreciate the other person's perspective [13, 14] . In a clinical context, it has been suggested that the cognitive component also includes the ability to communicate that understanding [15] . Empathy is considered to be normally distributed amongst the general population, whilst studies both of the general population and of medical students suggest that females are more empathetic than males [16, 17] .
A widely expressed view is that medical student empathy declines during undergraduate education and that there is a need for initiatives to prevent this [18] [19] [20] [21] [22] [23] . However, recently this view has been subject to debate, with some studies reporting a decline, but others showing no change [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] . Studies of other student health care professionals have produced similarly conflicting results [35] [36] [37] [38] .
Difficulties in measurement may be partly responsible for this mixed picture. Systematic reviews of research on empathy in medicine have highlighted problems relating to the variety and number of measures used, the failure to present evidence supporting their reliability and validity and the failure to indicate whether the affective or cognitive aspects of empathy are being addressed [39, 40] . Most studies of medical students involve self-report questionnaires which reflect personal perceptions rather than actual behaviour in clinical encounters, the latter being recorded only rarely [17, 41] . Although self-reported measures of empathy have potential biases, the psychometric properties of two, the Jefferson Scale of Empathy-student version (JSE-S) and Davis's Interpersonal Reactivity Index (IRI), have been found to be very robust [16, 39, 40, 42] .
The Jefferson Scale of Empathy-student version (JSE-S) has been widely used in many countries to measure medical student empathy [18, 28, 29, 31, 32, 43] . It was specifically developed for use in healthcare and focuses strongly on the doctor's or healthcare practitioner's relationship with the patient. Its originator considered clinical empathy, as measured by the JSE-S to be primarily cognitive [44] .
Davis's Interpersonal Reactivity Index (IRI) has been used with the general population and among US college students [13, 45] . It has also been used to examine clinical conditions affecting social functioning and emotions [46, 47] , the development of prosocial behaviour [48, 49] , the neurological basis of cognitive and affective empathy [50] and the assessment of juvenile and sex offenders [51] . The IRI is seen to measure generic empathy and although used less frequently to measure medical student empathy, it allows for comparison with other groups. The IRI comprises four subscales, two of which measure empathy directed towards others. Perspective Taking (IRI-PT) assesses consideration for the psychological point of view of the other person (cognitive empathy), whilst Empathetic Concern (IRI-EC) assesses consideration for their feelings and concerns (affective empathy).
Previously we undertook a longitudinal study, examining four cohorts of undergraduate medical students, on an annual basis, as they progressed through their course. We examined how the same students' scores changed over time and compared scores of students in different cohorts. We found no change in medical student empathy either longitudinally or cross-sectionally [26] . However the study was conducted in a single institution and only used the IRI, hence questions remained about the findings' generalisability.
We decided therefore to contextualise the findings of our study by undertaking a cross-sectional comparison of students at the beginning and end of undergraduate medical training, in multiple medical schools. We used the IRI (measuring cognitive and affective empathy) and the JSE-S (measuring predominantly cognitive empathy). Our research questions were: 1] Do medical students approaching the end of their undergraduate education record lower levels of empathy than medical students at the beginning of their course? 2] Do male and female students differ in this respect? 3] Do students on different entry schemes differ in this respect?
Methods
We adopted a cross-sectional design. All medical schools in the UK were approached. Two non-UK schools, one in New Zealand and one in Ireland, expressed an interest in participating. Schools provided a range of course styles regarding primary focus on biomedical sciences in early years, integration of biomedical science with clinical experience and educational delivery, for example problem-based learning. Given the variability of these characteristics across schools and different years, it was not possible to stratify schools meaningfully in this regard. Participating schools provided both 5-6 year standard courses and 4 year accelerated graduate entry courses. Graduate course entry students could be considered comparable to US counterparts, in that they have previously completed at least a first degree (BA or BSc) and hence are normally aged 21 or over at course entry.
Participating medical schools invited all first and final year students to complete an online questionnaire. (For the New Zealand medical school, some students enter undergraduate doctor training at the end of a year-long health care foundation course, hence some invited students were entering their second year.) All schools invited final year students at some point in that academic year, depending upon local considerations.
The questionnaire measured empathy using both the JSE-S and the IRI and recorded biographical details (Table 1) . Other questionnaire items, not reported here, measured psychological well-being, death anxiety and attitudes towards end of life care. Cognitive empathy was measured by the 'Perspective taking' IRI (IRI-PT) subscale and by the total JSE-S score. Affective empathy was measured by the 'Empathetic concern' IRI (IRI-EC) subscale. Participation was voluntary with no inducements offered.
First year students (some second year students in New Zealand) received the survey at the beginning of the first term of the 2013 academic year (2014 in New Zealand). The survey was available to them for a mean duration of 45 days. Final year students received the survey during the first or second term of the 2013 academic year (2014 in New Zealand). The survey was available to them for a mean duration of 49 days. All schools sent out at least one reminder. The number and nature of reminders varied from school to school depending on the terms of the ethical approval granted in each institution.
Students could only access the online questionnaire by using a unique "token" or PIN. The research team in Cambridge provided randomly generated tokens to each participating school, for distribution to students. Schools randomly allocated these tokens to individual students, inviting them to participate. Completed questionnaires could only be accessed by the Cambridge team who replaced student tokens with unique, randomly generated, study identifiers. This procedure ensured that the names of students who responded were unknown both to participating schools and to the research team in Cambridge.
The Cambridge team converted raw data into scales and analysed national data using IBM SPSS version 21, Chicago. Data from their respective students were returned to participating schools. Participating schools commented on the extent to which students participating in the survey were representative of their year group. Ethical approval for the overall study was obtained from the University of Cambridge Psychology Research Ethics Committee (reference number 2012.44) and from the relevant committee in each participating medical school. (Details of ethical approval obtained from participating medical schools are presented in appendix 1.) Permission to use the JSE-S was held by the University of Cambridge and for this particular study was confirmed retrospectively.
We compared first and final year students using chi squared tests for categorical variables (biographical characteristics). We analysed the IRI subscales (IRI-PT and IRI-EC) separately and analysed the total score for the JSE-S [13, 44] . We used multiple linear regression analysis to examine the extent to which empathy scores recorded by students approaching the end of their undergraduate course were different from those recorded by students starting their course. The predictor variables in our models included: year of course (first/ final); sex; type of course (UK accelerated graduate entry/UK standard entry/non-UK); and broad socioeconomic group (HMO class 1/lower than class 1). Statistical significance was set at p = 0.05. We used Cohen's d to estimate the effect size and therefore practical significance of statistically significant differences, adopting the convention where values of 0.2, 0.5 and 0.8 indicate small, medium and large effect sizes respectively [45] .
In total, 15 UK schools and 2 non-UK schools participated. Response rates varied, ranging from 7 % to 77 % across schools and within schools between years. We adopted a pragmatic cut off of 30 % response rate in both first and final years to include schools for primary data analysis. Four UK schools and 1 school in New Zealand achieved response rates above this cut-off. These schools were termed the High Response Rate Group (HRRG). Our primary analysis focused on the results from these HRRG schools. The remaining 12 schools were termed the "Lower Response Rate Group" (LRRG). Comparisons between respondents in the HRRG and LRRG schools are presented in appendix 2. Across the 5 HRRG schools, of 1188 possible respondents to the first/second year survey, 652 (54.9 %) responded; and of 1012 possible respondents to the final year survey, 487 (48.1 %) responded. Response rates in individual schools varied from 36 % to 77 % among first/ second year students and from 31 % to 68 % among final year students (Table 2) .
In both first/second and final years, female and graduate entry students were slightly over-represented among respondents compared to their year group. Similar comparisons in respect of socio-economic group were not possible ( Table 2) .
Amongst respondents, no significant differences were found between first/second and final year in respect of gender or course type, or socioeconomic class. (Table 2 ).
Empathy scores recorded by first/second and final year students
The mean scores for the JSE-S, IRI-PT and IRI-EC recorded by first/second and final year students showed no significant difference (Table 3) .
At each time point, female students recorded significantly higher scores for JSE-S and IRI-EC than male students. However there was no significant difference in scores for any measure of empathy, between students in the first/second year and final year, amongst either males or females.
Similarly, at each time point, graduate entry course students recorded significantly higher scores for all measures of empathy than standard entry course students. But again, no differences in scores for any measure of empathy were recorded between students in the first/ second and final year, amongst either graduate or standard entry course students.
Multiple linear regression
The results of the multiple linear regression analysis confirmed these findings. Gender and type of course were confirmed as significant predictors of level of empathy. However, no significant differences in scores were found for any measure of empathy between first/second year and final year students (Table 4) .
Lower response rate schools (LRRG) Response rates and demographic characteristics of respondents
Among the 12 LRRG schools, 5 UK schools offered both standard (5/6 year) and accelerated, graduate entry (4 year) courses.
Across the 12 LRRG schools, of the 3009 possible respondents to the first year survey 721 (24.0 %) responded and of the 3065 possible respondents to the final year survey 476 (15.2 %) responded. Response rates in individual schools varied from 7 % to 45 % among first year students and from 7 % to 35 % among final year students. (Table 5) .
Compared with their year group female students, were over-represented among respondents, particularly among final year students (Table 5) . It was not possible to make similar comparisons in respect of graduate entry students.
Amongst LRRG respondents, small differences were found between first/second and final year in respect of gender and course type, but none in respect of socioeconomic class (Table 5 ).
Empathy scores recorded by first/second and final year students
Among LRRG students no significant difference in scores for any measure of empathy were found between students in the first/second year and final year, amongst either males or females (Table 6 ).
Multiple linear regression
The results of the multiple linear regression analysis confirmed no difference in empathy scores recorded by students completing and starting their course. Gender was a significant predictor of all empathy scores with males scoring lower than females. However, course type did not figure as a factor influencing empathy scores. Socioeconomic group had a weak influence in respect of IRI-PT only (Table 7) .
Comparisons between students in the HRRG and LRRG schools
There were proportionately fewer graduate entry students among respondents in the LRRG schools as compared to respondents in the HRRG schools. No significant differences were found in respect of gender, age, or socioeconomic group (Appendix 2, Table 8 ).
First year male students in the LRRG schools recorded slightly higher scores for IRI-EC than their HRRG counterparts. Similarly final year female students in the LRRG schools recorded slightly higher scores for IRI-PT (Appendix 2).
Discussion
Medical students approaching the end of their course in the four UK medical schools and one New Zealand school, irrespective of gender or course type, showed similar results for both affective and cognitive empathy to students beginning their course. These results were confirmed by multiple linear regression analysis. Similar results in respect of year and gender were found for students in a further 12 medical schools, although these results have to be interpreted with caution due to low response rates.
The results lead us to conclude that on the measures used in this study, in current UK medical education, there is no evidence that final year students are less empathetic than those starting the course. The results for New Zealand also demonstrate no significant differences in empathy between students starting and approaching the end of undergraduate medical education.
In line with general population studies, female students recorded higher mean scores for empathy, Null hypothesis: no difference in scores by factor compared to male students [16] . Similarly, graduate entry course students, at a given point in their course, recorded higher mean scores than standard course students. Since they start medical education having completed a first degree, graduate entry course students tend to be older and many have more relevant life experience than standard course students. Inconsistent results concerning the trajectory of empathy during medical education have been reported by studies both of students entering medical education typically at aged 18 [18, 30, 32, 52] and of those who do so having completed a first degree [20, 25, 27] . However in our study, students completing their course did not record lower empathy scores than those starting their course regardless of whether they had entered medical education as standard or graduate course students. The cross-sectional design adopted in this study sought to test the findings of our previous longitudinal study which examined 4 cohorts of students (2007-2010) on an annual basis and which found no marked reduction in empathy during undergraduate medical education in one institution using only the IRI [26] . The current study is, to the best of our knowledge, the only multi-centre study investigating medical student empathy in the UK with data generated from institutions using a variety of approaches to medical education within the overarching regulatory framework of the General Medical Council [53] . We also believe this to be the only study incorporating both UK and New Zealand data.
Analysis of the extent to which the type of course influences the development of empathy is not possible without detailed stratification of schools by course content and structure. Simple descriptions such as "problem based learning" and "integrated" may misrepresent the true nature of the course. Such stratification in a meaningful way was not practicable. As a result, we did not analyse our findings by 'course type'.
A limitation of the study is the use of self-report scales, a weakness shared by similar studies. The extent to which scales actually measure empathy in clinical practice may be questioned, but there is evidence to support the validity of the scales used here; in addition, such measures are the only means of comparing large numbers of students [17, 39, 40, 44, 54] . Another weakness is the moderate response rate. It could be the case that students who were interested in the study and thus more likely to respond were more likely to be empathetic. A further weakness was the tendency for rates among final year students to be lower than those amongst first year students.
Studies of medical student empathy have produced mixed results. Some have found a reduction during undergraduate education [18, 23] . Other studies have found no change, or an increase [24, [26] [27] [28] [29] [30] [31] [32] . Results of studies investigating empathy in the wider health professional population are similarly mixed [35] [36] [37] [38] . One danger of this confusion is a focus on short term initiatives aimed at enhancing empathy. There is some, limited, evidence that such interventions work in the short-term [55] but it can be suggested that there is a need to identify more precisely the factors that enhance or undermine empathy over longer periods.
Whilst US evidence suggests that empathy declines during internship [56, 57] , similar evidence for the UK and elsewhere is scarce. A recent systematic review of (13.194) communication skills in the postgraduate years highlighted the lack of consensus concerning their trajectory [58] . With greater potential for significant patient safety issues as they begin clinical practice, it would seem crucial to understand the trajectory of empathy among newly qualified doctors. Such understanding may help to inform choices facing those responsible for undergraduate medical education in order best to equip graduates for future practice.
Conclusion
Participant male and female medical students approaching the end of their undergraduate education, whether on standard or graduate entry courses, did not record lower levels of empathy, compared to those at the beginning of their course. This finding of, at least, no reduction in empathy during medical studies before qualification is encouraging. Nevertheless, questions remain concerning the trajectory of empathy after qualification and how best to support it through the pressures of starting out in medical practice. 
